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Abstract 

PURPOSE:To determine the DNA region of human papilloma virus (HPV) common to 
benign type and/or malignant type and to provide a method for detecting the sequence 
and a kit therefor. 

CONSTITUTIONS benign type and/or malignant type HPV can be detected by 
detecting the DNA sequence of the E6 and/or E7 region of HPV. The HPV detection kit 
contains a specific primer for amplifying the HPV region and a probe for detecting the 
amplified 

DNA. The kit enables easy typing of each HPV. 
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(57) [ffft] 

-T»j7^;i/X (HPV) <0DNAffl#&ft£U -e^SB 
[#f j£] H P V <D E 6 fttf/X It E 7 {RAO D N Affi 

O^-fT-i:. ifS*n&DNA*«Hfl-rs&a6©^ 



-1305- 



1 

m#m i ] mM&rs/xteB&mt hAtrn-v 

X«)E6.atf/XBE7««ODNAEWft*flrt-*C 
W#H 2] flt$8 1 B«©*ttftffl^T*W*ff 5 

-rv- s«j|iii*n&DNAs«ffl-r*fc86©^o- 

[0 0 0 1] 

X (&THPV£:flJ&fB-r£) ©*ffl*ftK:Bl/, Step 

[0 0 0 2] 

[ft*©t£ffi] HPVH A#A*M ;]/X(papova viru 
s)ft(ClR-rS/hfflDNAC7-f^X fc C, tN©£jf©^ 

hpvh a«E6 o«H±t>©aftofc^^*^ 

O^oTV^o £©5£HPV6, HPVlltt$i3 
WHPVtLT, McfcDHPVH, HPV18*% 

snr^ft*^ saHPV3i, HPV3 3^©ittta! 

HPV©#«E**tt6nT^« E^-X(de Villie 
rs) , 5?*— If □□v-dounalof Virolo 
gy), S63#, S 4 8 9 8 - 4 9 0 3 1 (1 9 8 
9) ] . HPV*t^S*^*3lfiC-rHH©— 
5 CM. xjl^X KM.Duerst)B*. ^n>/-r^>? 
X *7 If ^>3^P 7#t^- *7 -fr-fx 
>v~X If USA (Proc. Natl. Acad. Sci. 

USA) , S8 0i, S3 8 1 2-3 8 1 51 (1 9 8 

3) ) fc^aftaifcsnra*, TSsaauii^SH 

PVft*ta-r*«*fttt*3»«frtonT*fc. S*ft:#s 
6, HPVtt^ifi!X;^Bi i T<!!)#S*tBA6h 

3. HPV DNA**HJ-r*ft«W*tttbT, ft* 

<fc o *if > a -f :/ u y-r -t>- v 3 >«*t ^ 6 nr ^ 

<fc9®6 0X©K»(;:HPV1 6ffl»*W41 8iDN 

Ti PCR (Polymerase Chain Reaction) ttftf&& (* 
VyX -f> X>1f-f^D>?-( Methods io Enzymol 
ogyX Bl 55* S3 3 5 - 3 5 0I (198 
7) ) . PCRSH ««Ufclr»DNAflB«OW«fc- 



(2) #§jl¥5- 1 9 2 2 0 0 

2 

y^#U>^—tfftffl^T. IWDNA*»»WIC** 
3-&**feT*45. DNA^tt^/^V-DNA© 
7--U >f-DN A*l«flDB*l!l^lStl^ftSS 

1M £r;PS 2 5 Uliiigtf fcL BWDN A«JK 1 055«fc 

[0 0 0 3] 

£9HPV DNAftfttft-f-SIB, «*©1Jif>A*f :/ 
U^-K-^a>«^PCRtt-C»4» -^©HPVK 

©i!i/*ttan?*>s:^ n©&e, «&«©hpv£& 

*©K«#Tfr:btalifc&t\ Mk^flWHcfta. fMR 
MftKft^ < ©H P vawrs e: Stress 
JBtttcis^T, -@<z>s*6;*T?T€r^je»#a©HPV 

3? BB9&L •Attffl2ftCX/X»MttSlfc*aftHPV©DN 
[0 004] 

»W©JBl©»W4HPV©ttffl*j*K:BiU 

/XH3B1*aiHPV©E 6Rtf/XfciE7®*gS©DNA 

iEM**wr*cttttf»i:'ra. *«»!©£ 2 

XttE 7*«ft»«4*-5&a6©»je©^-f 
iB"BSn&DNAftttffl-rs&»©^n-^*^rLT 

[0005] ^sra^anto'HPv dnah x 

rsrt*tM6^tat)T*D, L*>feiSii*nfcHP 
vdnah a#*<©*aw«*sn, ^±ic«#$n 
Tv^©tt«DMae?E 6si;e 7©®^©^t&£#i 

**£<JUr1*ftTV»* [E. 5/a7;^(E.Schwarz)S 
40 fi\ *-5 t *-(Nature), S3 1 4* Si 1 1-1 1 
4H (1 9 8 5)). *3filBtZ*5^r, ^ttSRtf/X 
tt*ttffl©HPV©DNA©*HilCfflli*««f4, E6 

(BWn^-jBB Stt^©H 
"PVtLm W^«HPV6, HPV11W, jgft 
S©HPVtLTll WMHPV16, HP V 1 8 , 
HP V 3 K HPV33, HP 5 2 bWHPVS 8? 

*©-fflfc^ViT»aaT©*fcDNAifiKEW 
*«ft6nTV^ (HP V 6 ; E. 3/a.7^!yK*. i^X 
5^ >^ ^^-J-;Kthc EMBO J.) »2#, »2 3 4 1H 
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(3) 



-19 2 2 0 0 



3 

(1 9 8 3) , HPVlliK. ^-hvXK.Dartmann) 
B*\ IfDDy- (Virology), il51f, S124I 
(198 6) , HPV16;K. Y)Vy (K. Seedor 

f) trans?-, sust, sisii (19 

8 5) , HPV3 1 ; S. T. n-MS. T. Cole) 15 

J.Mol. Biol.), il93i, ^5 9 9H (198 
7) , HP V 3 1 ;M. D. zf-)VXtfa-( M.D.Gold 
sborough) ffU 7 1#, ?g3 0 6H 

(1 9 8 9) , HPV3 3 ; S. T. 3-;H5*, 

Hnns?-, »5 8*, JS9 9 1H (l 

9 8 6)]. 

[0006] HP V6iHPVl 13?<DE6 'E7fi« 
+ ©K#^D^HW& *3W4HP V 1 6 <hHPV 1 
8, HP V3 1. HPV3'3»©E 6 • E 7««+<OS[ 
**Di?HWj»4* flA«DNAi/-^>XAa#tfrS/* 



70 



[ooo7] -^n^ncDHP vcossko^t, cne 

fla©EW#**l~2 3fciRT. ffcfc^ EJIBWE 
^J#*f 1-4HHPV6, EW#^ 5 - 8 I4H P V 1 
1, E?U#^9-1 2HHPV1 6, EWS^l 3~1 
5 HHP V 1 8, EM#^1 6-1 9 HHP V 3 1, E 
#J#*f2 0 — 23 HHP V 3 3 fc^T-tft-WtK^qE 

©fcEKfttf * 1 ftt^ft 2 K:*ViT«Lfc«*»9tt» 
[0 0 0 8] 

[Si] 



3 1 #HP VfcO^TOiB**DS?-«« 



fa $ 


HPVCDSS? 








6 


2 6-4 6 


i 




1 1 


2 6-4 6 


5 


i 


1 6 


2 6-4 6 


9 




1 8 


3 3-53 


1 3 




3 1 


2 9-4 9 


1 6 




3 3 


3 0-5 0 


2 0 




6 


6 0 8-627 


4 




1 1 


6 0 8-627 


8 


ii 


1 6 


63 7-6 56 


1 2 




1 8 


674-6 93 


1 5 




3 1 


63 5-6 54 


1 9 




3 3 


648-667 


2 3 



[0 0 0 9] 



«21 
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$2 GrUPVtZ^TOtiteOV-mM 





H P V<DWM 








1 6 


4 1 9-438 


1 0 


III 


1 8 


4 2 6-445 


1 4 




3 1 


4 2 3-44 2 


1 7 




3 3 


424-443 


2 1 . 




1 6 


5 9 8-626 


1 1 


IV 


3 1 


596-624 


1 8 




3 3 


6 0 9-637 


2 2 


V 


6 


40 0-4 1 9 


2 




1 1 


4 0 0-419 


6 


VI 


6 


5 1 2-531 


3 




1 1 


5 1 2-531 


7 



[0 0 1 0] cn50DNA««£*fflT*#ft(fcLT a? 

u ctt£fflv>TDNAEM**iiu tam-mas 

U HPLCT?)KSbT, jbv>* c©a 
&7^V-00l|£EJU«<0EJ!l#-i|2 4-2 8 tC^ 

[0 0 11] ffctoS. ±B^7-f^-<05fe, E#l£ 

©ew#^2 4, 2 5t?-en-?n^^n^>pu-o^ p a? 
1 6- i«siRr;s2tc^bfcii5^ ; Eov-®^ i 
©aaewfc, e^is^e^j#^2 6t^£** p u- 

3 1 Btt<a«V<OttSEWfc, EM»<BE7U*#2 7T 
»*n«pU- lM»4ffl«III ©JfiSEMfc* EM*© 
fii&m^ 28T^WpU-2R RfiMU I 0> tt£R#l 

©«4«MEW»c*ti-en*Htt*«B^EW**rbT* 

0v cnsoy^^v-ttfta^-fv-tbT^raT 

ft*. E«l«OE50##2 4-'2 8»C^b&5»C!)y5 
-fV-©5%, fllfcttpU-OXttp 1 6- 1 ipU- 
2R0*J£fflH:fttfHP V6, HPV1 K HPV1 40 
6, HP V 1 8, HPV3K HPV330DNAEM 
pU-3 1 BtpU-2R0D»SfflVintfJlttaH 
PV?fc6HPV6, HPV 1 lCDDNAfi?iJ£, pU 
-lMtpU-2R <0*#Sffl^nfl»tta!H P 
HPV16, HPV18, HP V 3 1 * HP V 3 3 <DD 
NAEW*»*Wt»(BS**Ct38«T#*. 
[0 0 12] ttfflTSttWibTtt, ««.BHPV*> 



[0 0 13] PCRftfc^V>Ttt, ^y^'J^-if 

^ #«ODNA«*0»iiK**fTAtfaK «fl» 
©HPV DNAU, «Atf7«n-^y;P«SlMc»t 

[0014] :/7*v-#T*Mbfc-*>:7;i/* h 

uO^n - >r « / w 7 u y< if 3 > fc* £ 

ft*W;»0«fcWJr£'f 
^l<Z>W£EMStDffi?*l#^2 9-3 1 fcjftfo 

[0015] ±fE<z>;/o-:/co5*>, EJiJ*©EW#^ 

2 9T^n^pBU-lH «2fc^b&K* : tn^ 

-««©iv©«mEMa«\ E^ja©EM##3 it* 
p bu - 3 t;m0tira^tta&Bftr*fta:/ 

n-:/Tft£o Sfc, Eai*0>E*l*t3 0T*S*i* 
pBU-2ttHPVl 8<D»SM£SE50T»D, TttHi 
OXlRE«©*aa##0 6 3 5-6 6 3©«#I;:jB3T 
0J*J£ *ttS!0 4ac!)HPV*HWfc«tf}b*:^ 

pBu-itpBu-2Sjg'&brffiffl-rn 

[0 0 16] iBiBah&ftHPVfi*©DNAK^^ 



—1308— 



(5) 



5-192200 



8 



CDE^IJ#^ 3 2-35 \Ztx?. G^fiDEJW^ 3 2 "C 
S^n^pSB-1 6ttHPVl 6tC, EJ!»©Ea» 
•^3 3T^n^pSB- 1 8&HPV1 8 (C, 
£>E?IJ#3 4ta$n^pSB-3 lttHPV3 1IC, 
EW»0EM##3 5T»*n*pSB-3 3»4HPV 
3 3K, *ft*n»ftM&:/n--:/T*S. 
[0017] Sfc, £JUS©E#IS^ 2 4 ~ 2 8 (C^L J0 
t^-fV-^fc^T, &HPVDNA$PCRS? 

[0018] tnso^D-^DNAB, Mtay^-rv 

-D N A t H«0*j5fe-e^« • 
K^D-^DNAtt«IStftfSJli:fcJ:D, KjBft&tt 

■KSffll^n-^DNACDS' *«£ 3! PTg£I&ffcT5 

[0 0 19] JSfc, ^tl^O^n-^DNA^V^T, 

V DNAE^JO«m^ff5C^^T^^>o 

E#I*©E#I#**2 4-2 8i:^UcS^I^7-Y7- 

fe^D-^tUTffll^CtjJJT*^ PU 
-O, pl6-iSl/<lipU-2RSfflUniJHPV 30 
6, HPV1L HPV16, H PV18, HPV3 
1, HPV33£, pU-3 1 BftfflWltfHPV6, 
HPVll^ PU- lMftffl^nttHPVl 6, HP 
VI 8, HPV3 1, HPV3 3*ttfflT*J:£a«T?* 
So **W©*ftfcJ:D*Wr-5 21fc*t-if*SHPV© 
SttlHPVtim iKj&BWHPV 1 6, HP 

V 1 8, HPV3 1, HPV3 ZOXiZMZs «Atf-f N 



NA*t^a-r:>ysnTVJ«, HPV5 2b, HPV 
5 8«P#*0 >Jt>— ^(Cancer Res.) , 

£$4 8g, »7 1 6 4g (1 9 8 8), 1990¥5S30 
0, B*«¥£Rfr* 81 4 9® B#S¥£*&#£¥?g 
1 2 3H> ®jS#-^S3 7 0#) , Ctie.CDHP VDN 

At), *«w©*j*[cio»*«t<fiiiisn» *usn 

[0 0 2 0] *t, a*flD*ttTPCRft|fofc (1* 
PGR) !Efcft«©^>fT-JffcJ:0S«PCR 
*fr^ (2*PCR) , «aj;<HBDNA*J»U-r-5 
Stt-r&to*-»PCRft*ffl^T, HPV DNA© 

B^V-pU-OX«pl6-lL 
U-2R*ffl^Tl*PCR*fTK AttHRrXJlttl! 
HPV©DNA£»|RU ^V-pU-3 1 

B&tfpU- 2 R Sffl^ft 2 *P C R TfittSfiDH P V 
DNAS, ^7-fT-pU-lMRtfpU-2RM 
^fc2*PCRTfitt«<5HPV DNA& 4 <fc0^/* 
£<iffIL, ®SJ;<HPV DNAS«WflTS21t*s 

[0 0 2 1] Kfc, PCRT?««Shft#HPV DN 
A*»SO«IB»*T?ftllU&«, *Offl»r^^-> 

v-fHSftflfciDjWfl-SCtlcj;?), £HPV<Z>*< 
hT>^*ff5^t*t-C*S, «Atf, pl6-lfcpU 
-2R©l*PCR^:pU- lM»tfpU-2RIC± 
D*iSnftHPVl 6DNAH MfSS^Avalltli 
91>U#r2n, «ftft»lrj;^T157 bp&tf8 lbpODN 

AKfrj»»»a»t«iBanT, *«sn&HPVDNA 

^HPV 1 6TftSJlt«q|BT#S, pU-lMRtf 
pU-2RXttpU-3 1 B&tfpU-2Rfc:<fct)ii'I 
Stlfc&HPV DNAtft(IBB*©3fl^*0«RI«ft 

fflanfcDNAWfr©w&*3fcS"r kauri* 

[0 0 2 2] 
[S3] 



HPV 


(bp) 


mm 

Ava II 


Rsa I 


Bgl II 


-Xbd) 
Acc 1 


HPV 6 


230 




134 , 96 






HPV11 


230 




166 , 64 






HPV16 


238 


157, 81 








HPV18 


268 


172, 96 








HPV31 


232 




118, 114 






HPV33 


244 


136, 108 








HPV52b 


231 






176 , 55 




HPV58 


244 








126 , 118 
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[0023] FCRvmmzn* mmD^Aommm^ 
tiJtti. *o5fcHngHPv«Mftuanfcai*±o, th 

*VADNA*H»U fffflfc^*-**^^:/? 
U-*fMSU £D-->^U g«<Z>DNA0&SE 

^^oo^xtEtestu si©* 

a*HPV-SapporoiA*Lfc. EJ(1«©E?<I## 3 
6 KHPV -Sapporo ©^EWfttf*0»JSTS73 

/•EWft^-r. rco^sE^jxti-es^E^j, ens 

OittEHIfc/W ^ ^flBWfffiEWttH P V - 
Sapporo ft*Wr*&»©*fflfeWHBWT*S. £fc 
HPV-Sapporo IfiTW-PtS^^WR ^CO 

a. 

[0 0 2 4] EJ0*<OSa?U##3 7 (CHPV -Sapporo 
S**W©*a^^fV-J#, pU-lMtpU-2R 
"C«"Ba*fcDNAS*ffli-*fc86©^n-yfl!>«, "T 

p S B - S 0tt2E$k EM*<OE5U*# 3 8 , 
3 9('HPV-Sapporo iC^gW&P C R/8£>— M<D? 
y^-?-om, PS- ia^pS-2ROJSSE^J, E 
M»OEW#*4 0fc, K^5^V-»Ti«ianfcD 
NAMffl^^D-^ pBS-lOjfllSM** 

n^n^-r* &*v ^ne©^-fv-«, Hpv-sa 
pporo $#swtcii^T^^ i b©-cfena^<, 

[oo2 5] *&*aw<oAtti!atf/x»a«tti!HP 

*ybtLT&<£k*V, #ffl©HP VDNASj»*«fc 
[0 0 2 6] KiBHlcifi^fcWfc, *»W©*ttK:J: 

naKs^t^ft-r^afltaoHPv dna£-[dj©> 

[0 0 2 7] 

[0 0 2 8] ftl^T-^ffl^ PC 

RSK*5HPV DNA4*5£«*©»« 

[0 0 2 9] (1-1) #ydx9U*?'V79<lv 
-DNAR^D-^DNA ©£/&&tf$S 
PCR&lCJ:0!f$ScODNAE^i&*@IS$^'5tC«, * 



CD&«©5' *«ctO»2 0«S©1r>XE^J&rX3' 
**ffi<fcDift2 omM<D7>tt>7>Sffl<D*Vz1%i?v> 

*?i«y5-f T-DNA««ieai-e»^. sfcH^h/w 

^U^-f1f-5/3>iSfc±0«*A<HPV DNAS 

NA38*»»T?»*. EJfl*OEJl##2 4'-3 5T*ft 
ftl^$n^y7^T-DNAS^D-^DNA^7 
10 ~fys{ hVNW^^X^rAXacODNA^^^^T^ 
J«U &«K©&, ^ft>MHPLC (TSKWk 
DEAE-2SW*9A) T»8U "t^ /WSep- 
pak)Cl 8 0>*-*-Xtfc) &DNAJ&5 
0/zg£'#fc. 

[0 0 3 0] (1-2) pU- lMRtfpU-2R£ 
fflV^HPV DNAttja»tt(OPCRttK:±aiWB 
■^nfnHPV6, HPV1 1, HPV1 6, HP V 1 
8, HP V 3 1 > HPV33, HPV52b, HP V 5 
8DNAO*«*tJPA*nT^*^7XS F8HHB&A 

Tz-fyX^ K«> pHPV6tVi5J;5fc**L& Cp 
HPV6;^-^ ^ bfaoi?-, »4 0*» 
$9 3 2H (1 9 8 1) , pHP V 1 1 ; 

If DDy- S4 4§, $.3 9 31 (1 9 8 
2), pHPV16;/D^>^ ^ If* 

If USA, 18 Oi, $3 8 121 (198 
4), pHPV18;y X># i?^-^jk*3 
^, S1151I (1 9 8 4) , pHPV3 1 ; 
^ tfPPv-, $5 8*, $2 2 5H (1 9 

8 6) , pHPV 3 3 ; $3 2 1#, $2 

46M (1 9 8 6), pHPV52b;+t>*- 

(Cancer Res.), $4 8^, S7164I (1 
98 8), pHPV58 ; 1 9 9 0^5^3 00, 0* 
«*£»fT* IB 4 9 |S| B*ff^ttdE9« 1 2 3 
M, SimS^$3 7 0t, »tffl¥7 Jl 3 Rfcffbnfc 
Rlttd-COB«#JIH} . £hS:/*A3 KDNAlug 
£, 0. Sniffle-:/ (AW*£y£tt) IcmO, 9 4 

t:, lo^Miim v-y 7>7 (g 

40 ene Amp T » Ki t) (Sfiittt) 1 0 m 1 <D 1 0 Xi@ 
[lOOmM hUX-HCL p H 8. 
3, 5 0 OmM KC1 , 1 5mM MgClt , 0. 1 X(w/v) if 
^f 1 ^) , 1 0 u 1 Ol. 2 5mM dNTP©ig&JS (d 
ATP, dGTP, dCTP, d TTP) , 1 At 1 £D2 
O^M PU-1M^7<7-, lvl <D20u}{ pU- 
2R^5-fv- > 0. 5 u 1 ©5a— s/ h/^ \ <b9v9 

e*lpA, JEfc«fi*siniiLTi o o i co 
rcos^?K«±©tci 0 0m l co^^^jl/ 

5(? -vjuj-^rar^- (ssatt) rc*D-«*K*sfro 
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(7) 

11 

Tz. »S*fftt9 4t:, 1 5 SIC. 2ftm<D 

* v-y (Nus i eve) G T G 7# D-J* - 1 % i/-^- A (Se 
aKeni)7#a-x (FMCft) if JVWSfoWl&fT^ x 

A^Iglfc. laiSSJMiOHPV^XS-HDNA* , 
8f8lfcL*:«£. PHPV16, pHPV18, pHP 
V31, p H P V 3 3 , pHPV52b, pHPV58 10 
#»5-£ft-?ft2 3 8bp> 2 6 8bp, 2 3 2bp, 2 4 4b 
P, 2 3 lbp, 2 4 4bp©/1>H3W*tUS*l)t 8 pHP 
V6, pHPVl l*6tt/t>P*«lUSnft*ofto 
■f&tot^7-fV-*fpU-lMft«pU-2RB, S 

ttK»-cfi£<*aianTV5 5*ttSHPvi6, hpvi 

8, HP V 3 1, HP V 3 3 ^ HPV52b. HP V 5 8 
DNA*#aWfo«iBbTlifc. 

[oo3i] (i-3) mmmmwwirt?->\z&z> 

(1-2) T*i|ib&DNA»H-£^trRJiB«9 0u 1 20 
fc, 7x;-*t?DD*M©MB*}([9 0 u 1 * 
im*, BArU 1 2 0 0 0rpm, 5»M*Cf 

L&. COTfcltC9 0 /i 1 ©^nnaM, 

Z.Oi&m\Z$tL lCDSMftlW-HJ^A, 2 0 

o # i ox^y-^sinji, ?fc#^<teA,u - 7 0 

•C, 1 5 #|HSW«, 1 2 0 0 0 rpm % 10 flfiBSi* 
U DNAKfr*«f«, |p|«Lfeo tt»»4 8 0«X^y 

-;vtu >xi&», ft*aia\ 3 4^i o&mMzm 

MLTz. £Z>DNAig$&8. 5 lfc 1 0 X AvallE* 30 
ffiA*^7 7- (1 0 OmM MJX • HC1 , pH8. 0, 

7 0mM MgCh , 6 0 OmM NaCK 7 0 mM 2 - *;k*J :/ 

hx*/-;M 1 /* i, fWlHB*Avaiio. 5 /x l «Jn 
£££i om i vtbmzbtc. z<om%3 7x;, 2 

«HWKiS**fc*, SJ6*^ft^SufficD3%X'>-^G 
TG7#D-X- 1 5r^7*D-X*»*»L, 
Xf yW^D7< H»fi8, DNA(09H/W->* 
*©«S«, pHPVl 6S*C!>»fittt, 15 
7bp£8 1bplC, pHPVl 8**<Z)»rtfi;il 7 2bp<!: 
9 6bpfc, pHPV3 3^Kfrlt 13 6bptl0 40 

8 bp[C^#r£tU 3 #©«HK/1^->ttttr3 * 0 £K»J 
Sttfc. PHPV3L pHPV52b, pHPV58 ' 

**©BffrB»»sna:*o&. wzcnt>6®m*R 

saI-CE*:Si*fctC:5> pHPV3 lfi*(D»fM-(D^ 

39«i 1 8bpti i4bpfc«wati&. [5i«ic^n^6a 

!B£BglIIT£*Sttfca:C3, pHPV52b^ 
RH-©**tl 7 6bp£5 SbpfcttBrStlfc. «»C2:n 
S6««*AccITErt;Si*&£2:5, PHPV58* 
*©BfitO**n 2 6bp£ 1 1 8bpfc«(r**lfc. Lft 
tfoTAvalK Rsal, BgllU Acc I <D 4fiS<E>$(K 50 



#BB¥5- 1 9 2 2 0 0 

BSfcffl^tfail.hKiD, T-*fp U- 1 M& 

tfpU-2RS#<0 6a©DNA«H14, T^T^-f tT 

[0 0 3 2] (1-4) PU-3 1BMPU-2R 
Sffl^fcHPV" DNA»£««aPCR&fci*if« 

(1-2) fcEl/fcHPV DNA^ft*t#AStlfc^ 
7X5H8IS^I:, 77-fY-j*tpU-3 1 Bft 
rXpu-2R*«^TPCR*frofc. S«KottA. 

flftiK^is d-2) t±<nm 

\ZfT^Tz. pHPV6, pHPVUSIH 

fcbfctSfc, H*tt>2 3 0bp©yl>l«3i(««iBSn 

fcc p HP V 1 6, PHPVI8, PHPV3L pH 
PV33, pHPV52b, p HP V 5 8 & 6tt^1" tl 

*n>Kttttuanfc*>ofc. -rat>s^-fv-#p 

U-3 1B»»pU-2Rlt StfUS^jC^ffl^n 
5M1HPV6, HPVI 1 DNASRJM5 (Citfl b 
TUfc. MtCpHPV6, 1 l4*©M"l8DNA»rM-* 
fWKBiS£RsaITE&£i+fc<h;i^ pHPV6W© 
WM-ttl 3 4bpt9 6bpC pHPVllfi^mi 
1 6 6bpt6 4bpfcflJBf*n, W#<0«IK/X^->»±, 
Bo#fPB»JSnfc. Ctlfc±DpU-3 IBRtXpU 
-2R45fc©2a«ODNA»rm4* S«l8§PigRsa I 

[0 0 3 3] (1-5) m?m*V3%9l'*W? 
7 -f T ^ € £ ^ & p.U - 1 URZf p U - 2 R ii*g#rtf-tf> 

p u - i M&tfp u - 2 R««»fr*t7*D-xy;u« 

«U«**±tf5&». EW»©EM#^2 9-3 

1 fc*bfc8l*fl*U xf*£ H^o-ysffl^ 

fl^Q-^**, pU- IMMpU- 2RMMWiftt<Z) 
■A#±0 1 0 Ongftftfltt 

IsIiRUfeo Cco^^L-^ic 1 0 0 ^ g/mUzfcZ>£o\Z 

Ot, 2i$rajS!SLfc 0 ^ICO^ (1-3) T^LfcJ:^ 
* y x / - ;i^/3r d d *;^iHjtx^ j — ^eus«fr 

K »10 0(ig©y/ADNAfig|iRU ltfg/1 
1 tte*J:5JCTE/ty77-lc»3&>U&. ZVMtt; 
ffl&DNAmt, (1-2), (1-4) TifcPCR 
S«WS9 4t. lO^ffimaU, MTft»l/TDN 
A**ttS*&. ^n^DNAffiHlMt^D>^ 
>75> (ya^AW>hyaXW ifc^yh 
b, ^® h^>X^;i/^^-^-~ (2 5 4mn) (CI 0 
ftMML, DNAft/>^5>fcHjeLfc. £<D*>7 
7>tt. ^WW?U^«-5/a>Ay77" (5X 
r>A*-y*> 5XSSC, 1 0 0ag/Bl**«HPD 
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NA) 10ral*T5 0 < C, 4fiHB^WW^U^-f-1?- 

->a>*frofc. &fc"PfcT5' 

P-^DNApBU-l, pBU-2£in;t, 50"C, 

P^Mfc;**?^**;/ h (SfiiStt) Sffl^T*© 
JziCffofc. 1 Opmol/u 1 O^D-^DNA 1 m 
1, l/il©X10U>8Wy7r- lO^Ci/M 
1© Cr- 32 P) ATP (7Yi/tA) 5m U 1 02 
K0T4-#U7i'l/*9 t H*^— *1 M 1 *<&tf 
K^C«S*2 a 1 *MXT\ 0 *t 1 fcU 3 7t, 
3 0»BE*S*&. R*«6 51C, 1 0^«l^ 
£©EJS«©2M GKllO 8 cpa)S/W^U^-f-tf- 

">3>fcfflv*. /w^u^*— >3>a^>^> 

56XSSC, 0.5%SDS 1 -CfflftTft 

4Mfe»U ttlrsr, 2XSSC, O.USDS^W 

»«2T5ot, i o#m^2wmhit. *>?7> 

Xtfyytet^fc. COlS** pU-lMRtfpU-2 
RTigigLfcpHPV 1 6, pHPV18, pHPV3 
1, pHPV33. pHPV52b, pHPV58ft* 
©DNAKfrBpBU- 1, pBU-2ig^D-^t 
/W^'J^XU HyhjjfJStlfc. *©«pU-3 1 
BRtfpU-2RT?*B«LfcpHPV6, pHPVll 
**©DNA«fr*, «*T|W»BBDNArt*5ti, 

g^D-^pBU-h pBU-2tCJ:D, K 
ft®3STi£<LW^tl^HPVl 6, H P V 1 8 > HP 
V31, HP V 3 3 > HPV52b> HP V 5 8 DN A 

BIBffft* pHPVl 6*ffl^ft€r^»*^< 
D, th^;ADNA©iM3X10 
9 bp<hl>T, pHPVl 6**1 03tr-/y/ADNA 
*fc*±5fc. pHPVl 6£**ft?SB«fl>5 h* 
TfcfcyyADNAfcT*RLfc. Tfcfc>£, 4 0 6 p 
g©pHPV16£l 0/ig©tW;ADNAT$ 
RLfc. cn^S^^y/ADNATIS^l Of6*3R 
U pHPVl 6(^)1 0-1 0-'ae-/yyADNA 
CO^T^X>^W-hDNA$aPSW(C|H§SUrc < , ft* 
f^f>y^hDNAl/igSi^ (1-2) \Z 
*U&3ErttTPCRIcJ:DDNA»rfr4iB«a*fc. JE 

ftffofc. ^©e*io-«Jt:-/yyADNA^-ei j 

y hjWRfHSttfc. p HP V 1 8 , pHPV3h pH 
PV33, pHPV52b, p HP V 5 8 fca^TfcH 

pBU-l, pBU-2£0l^/O-^ffl^n 

seiaao i o- B afcf-©HPv DNA©ttffl**pjjrc 



(8) &S1¥5- 1 9 2 2 0 0 

[0 0 3 4] (1-6) »Jl»*U^^W*?H^ 

pBU-1, pBU-2B£7n-7fc±Dffll;:H*& 
<ttWLT*fc*Wft*-ft!>i^rftfc», G*I&0>E 
&mn3 2-3 5fc^Lfcffl»lltt*U^5l^l/*^H 
^n-ySflrift. ±j£©pHPV DNA8*1S&1 
ng*»atbT, (1-2) T*Lfc#ttT75>fV- 
J0 #pU — lMfttfpU-2RK±DPCR*ffofc. £ 

oErtaattf d-5) 7HSUfctt*?sa«UKD 

NASI M 1 W.n>^>^7>l:X#y ML R 
W>^7^4CTIL, E^Jg(OE^#^3 2-3 
5i:ityD-^pSB- 1 6, pSB-18, pSB 
-31, pSB-3 3** Hfc^X/^iM^fcA 
■<^U^XSli-fc. fUKpHPVl 6. p 

HP V 1 8 , PHPV3K PHPV3 3fiM6»rfi- 

fctt*< /W 94 if—> a >f*Ba6 S*lft#r> ft. 

a? ens ± b. E«a©EW#*3 2-35 ©a#ji»^ 

[0 0 3 5] (1-7) "fiPCRSfcJ:5itB 
1 #©:/?-f V-SfflV»Til*©#ttTP C R £fro ft 

(i*pcr) mzftm<o7y<i-?-mz£Dmzf 

PCR£frV> (2^PCR) , $g<fc<SWDNA£te 

Hrr*;wfe -r&fct-^pcRft^enTVis. - 

«PCRtfeK:±-6HPV0lftHl*ff3&»K:, (l - 
30 2) til^7X5F pHPV6, pHPVll, 
pHPV16, pHPV18/pHPV3L pHPV 
33, pHPV52b, pHPV5 8^n-?ning^7 p 
7-fT-pl 6-iatfpU-2Rftl*PCRffly5 
-fV-tbTffl^T (1-2) ^Lft^&T3 01M 
. ^PCRSrfrofto l&PCR0Ej6«tO. 5/i 

1 **bliO. 5«lffi?a-^ (A*-f *fc?^tt) fc± 

(i-2) tmrnzyn^-vv- im, pu- 

2R££^T, 1 5*M#;U2*PCR*frofc. *© 
PHPV16, 1 8, 3 1, 3 3, 52b&tf5 

^ 8*s*ntn**DNAiWB»stifc. ek, 

tl<DV4)VXm\* (1-3) &raB£ffiHK& Aval 
I, RsaK Bgl II Rr/Acc I©tt»f/t^->tc«t0 
f5j£-C£fco £ft. 2*PCRfc*W, 7?<iV-t 
ltpU-3 1 BRt*pU-2RftfflK (1-4) fc 
51M£;P2*PCR*froftilJk PHPV 
6R«pHPVl l©*JCiB«36tB»&n, MIC Rsa 
TO«Br^^->fcJ;DHPV6tHPVl 1 jWSWJt? 
*&. p 1 6- l<O*t>0tpU-O*fflli&« 

60 [0 0 3 6] *SS09 2 ^BsJt^BBfc^^SH P V 
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DMA©|«ti 

3 9«©^*«^«BW»«10 0iigJ:D (1-5) 

©#ftfc<ko, y;ADNA$ftioo/igSL en 
y-> 7>7 *y h*©i o m l ox i o;ty 

7r-, 16/zlOl. 25mM d NT PjU'&fffc* 0. 5 

V-PU-2R 1m 1**11*.. «M*£JD*.T1 00* 

S 4 



ii \ om^mmvrz. (1-2) ^ai^opcRi: 

[0 0 3 7] a4KS"TJ;5K: : FSIB^aii3 9«± 
0, 4»T3 309 (84. 6%) ICHPV DNA^ffl 

Lfc. 

[0 0 3 8] 
«4] 



HPV 1 6 


HPV1 8 


HPV 3 1 


HP V 3 3 


HPV 52b 


1 9/3 9 


5/3 9 


2/3 9 


2/3 9 


1/3 9 


(48. 7%) 


(12. 8X) 


(5. IS) 


(5. 1%) 


(2.6*) 


HP V 5 8 






£ # 




3/3 9 


4/3 9 




3 3/3 9 




(7. 7%) 


(10. 3X) 




(84.650 





[0 0 3 9] £&^*3i£IW^ift (HPV1 6 + 
HP V 1 8 * HPV18+HPV33, H P V18+H P 
V58) 4|tfi+a*&HPV16, HPV1 8, 

HPV3 1, HP V 3 3, HPV52b, HPV58& 
ftom&MH P VjWBMH S titz. 



x [0040] %tzms\z7iK?& : D\z. mtfifujta&m2 

20 5OT«tD> iftTHW (5 2. 0%) HPVDNA 

[0 04 1] 
i »51 



HPV 1 6 

9/2 5 

HP V 5 8 

2/2 5 



HPV1 8 
0/2 5 

*N£HPV 
1/2 5 



HPV3 1 
3/2 5 



HP V 3 3 
0/2 5 

1 3/2 5 
(52. OS) 



HPV 52b 
0/2 5 



[0 0 4 2] &&&*2ttft^&«» (HPV 16 + 
HP V 5 8, HPV1 6+HPV 
[0 0 4 3] mmW3 *|W]j£HPV<^n-->^£ 

(3-1) *KHPV^D-Z>^ 
7-fy7U-fP«ffl©^*^-lctt, v*n* K ( Cha 
romid ) 9-3 6 t^>i;->ffl £JJH\ 7-f7 
?UHI«Stt*»&<D*tt ( Sal to, I. ) 

&tfX*-;?E. R. ( Stark, E. R. ), ;/D->-f^ 40 

X/v—X *7 If USA. »8 3#* JS8 6 6 4 

H (1 9 8 6) ] fcftoft. *r, **«2fc:iRLfc* 

H£HP VDNAS^trt YVJ ADNA 1 0 m g£Hi 
ndlll roKftfcO. 8%7^n-x 

^T?ffl^TDNAS*IHLfc. ffl®bfcDNA£l 0/z 



^?-2/ig5 Hindinfta-y h^ft&zftML 
fc. Rmi±St\tS 0 a 1 tlfc. fi*i»7«0. 5M 
EDTA1. 5m 1 *»A**©»S*±«6, JEK7 
0t;i 0»»fflaLT»**5fe«S*&. 

ffi26/ii dug) fojfegwt hyyA^s^EHtn 

NAU 1 (3 0 0ng) fcjn*., *teX$>/-;Mt»S 
frofco ttg»4 8 0Xx^y-;PTU>XUfc«, fi^ 
fc4, 5/il©TEA>7 7H:^LL EIC 1 0 X 
T4DNAU*— K;ty77-0. 7mK IbM AT 
P0. 7m K T4DNAU #— If 0 . 7 m 1 JHA» 1 

*, GIGAPACK II /Vy^r->?>^X^Xh7^h (Xh 

1 u 1 h^OSKttllMHft ( Freeze/thaw extract 
)KJo*. BSCV^y^ 'X+Xhy^h^ (Sonic 
extract )1 5// I fcjDAfc, L T5 1 y ^WftTS < 

y 7 r - S 5 0 0 w 1 n n*M 2 1 V 



-1313- 



17 

-*Sfc5**U »SKlBlj:OS^NIK:J:Da# 

*EiKU lOmMMgSO* i£0. 5 mlfCl&SLfco C 
£D}g^ffi8U 0 Om U£> 5fea©7^^7 T J— *1 0 0 
MlSM, 2 5<Cl 5^J5[BTSCttC<fc»3 7 7-> f 
**HBBI-«»a-ttfc. *jfi«L^nx*«!lBl*jto*. 
3 7^3 OMBlfc, ^<3D*CDl/2 0 OH (6 m 
1), 1/2 0* (6 0 jx 1) . 1/2S(6 0 0 m 
1) £7>fc?>"J>5 O/ig/nlft^tfLyDX^U- 

• hfc**w?tt»au 3 7t-*««Lfc. -toe*, 

tt* ^^-1 m g^0#?j4. 9xio 6 (i©nD-- 

^P-^*«^&X* U-=>jf *fro&. ^-r^w- 
h*&0»7 0 0fl©apz:-*tan5«k5, 1 Otto 
^ Mr ^7 »J -<?)7 r-y ^ffiiLL -coy 

£l^ffi£>&ft£J&jgLfco "f ltt©:/l/-hJ; 

2 0 OmlO&ttfS (0. 5M NaOH, 1. 5M 
NaC 1) T7#m*ttU 2 0 OnlO^ftfK (0. 5 
M MJX-HCK pH7. 5, 1. 5M NaC 
1) T5#ffl+»«. S^£5#ffliH*tLDNA«H 
jSLfeo £ *l 5 O ;< WW ^U^i?—^ 

3>^7r- (5Xf>;\-m 6XSSC, 0. 
5%SDS, 10 0Mg/iDl^8fDNA) 1 0 ml* 

ftfrofc. *SS^2T#^nfcPCRT«flLfc 
HPVDNA77W>hSl 0 m lOTE/b7r- 

HF7«y;U*X?y^A^DT< HTfSSffiL, HPVD 

NA77^>hm>Hfta^offli^ 

y^rt©DNA^a-yi*gKfcfliT<**Ti8a 
y-^/^DD*j^atfitt, x^/-j^«^u>x 

aiMe»*ff^DNAft«HL&. Z.n&3iii0TE 
Aiy7 7-l:IS^U SRDNA^D-^fp»fflo*Sll 
iLfc, DNAyn-^©««ltttt7r-f >/t-6©3Er 
IS (77-f>A- A. P. (Feinber, A.P. ) RZfy 
*—tf)Visa.j?<iy B. ( Vogelstein, B. )> 7:HJ 
/W*fr3XMJ- (Anal. Blochem. ) , ffi 

1 3 2m. men a 9 8 3n \z&^ 

ofc. ±B0BKHP VDNA77 W> h 3^11:* 



(10) ftgWS- 1 9 2 2 0 0 

i* 

3#fcffiH«**T&ftlyfc. ^T?10x;b77- 
* 2. 5m K dNTPjg£j£2. 5m 1, #9m K 
(a-* 2 P) dCTP (3 0 0 0 C i/toM; 7VvvA 

a> 5m u zusymmiii i£«;fc&o*±fi£2 5 

M 1 tU:. »3gS^*3 7 < CT3Wffo^S^9 
4t3MJSIU WHDNA^D-ytlTffl^& c 

>fcraU«3ttlfcaK^D-^*lnj{., 6 5*0^121$ 

SSC, 0. 5«SDSS^»tt»ftlT?*at?5^ 

aw2xssc, o. ixsDs*^tfftiMfc2'es 

IT15^ W.\Z0. 1XSSC, 0. 
tfft#f£3T3 7TCT3 0», *&R:ft8MK3T6 5t 
"C3 0»*»L&. ^^^ttftfcSttfc^ X «7 

7WMBJtS#*-h7^*^7fti:-3&. u^lT 

*57 o o ofB0r3D--$x^'J-x>^tfcilS*, i 

2*X^U-->iftLT«t«fca»0^n- 

[0 04 4] (3-2) *D->ftLfcHPVDNA 
OpUC 1 1 9HiQdIIIit>f b^W72n-->tf 

(3-1) Tg»WM«l&3D--|t 50/ig/ 
ml7>b!>'U>A0ynx»#*»5il*T3 71C-US 
fii:3*tlU «TO^Ht<k0 7;l/*UiS^ffl^T7 p 
773HSB8Lft. 5ml£l 5 0 0 0 

0m lco^n-x-UV^-A* (5 OmM 
X, lOmM ED.TA, 2 5mM MJX-HC1 pH 
8. 0, 4mg/ml UV^-A), 2 0 0 m 1 
U» (0. 2N NaOH, USDS) , 150/zl 
BK*U»>A*« (pH4. 8) ftJffifcSlfcfc 
1 5 0 0 0 Tl O^WJS^bT kiSSRJKl, 

fc. l»$7i;^/^na^A7?lfflE x*/ 
-;M»i 8 0 xx*y-^y >Xfttf8«Sl,T75 
X3 KDNASSWLfc. cn$5 0Mg/ml RNas 
e A Sr&tfTE 2 0 m 1 KW^U *<D5*>5u 1 £ H 
^ lndlllTWKbfc. «»»EJ6«*0. 8%7^D-x 

ftHllUfc, -*T;^^D-x>jr-8--f Hi o 

dIII*<'hTB»*"C«»rb&^?X5 HDNApUC 
1 1 9tflIU 5^->a>tyh (SlSjgffi £ 
ffl^T»»DNAi:9-fy-S/3>S-tffc. 
y^X5HTJMl 0 9n>tTx>hir;i/$h7>X7 
* fc -^-^3>U. 5 g/nl©7>hrS/U>S-&& 
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neiTWWUfcfc*, -^tt»i; 4kb©aww b5 

fc. -^r-CBaniHIT^l. 4kba*«0ffl*ttT< Z>?v 
X3-F*pHPV-Sapporo * 6. 6kb*H»DfflSnT 
< -5^9X5 KSpHPV-Sapporo -Rt^lL 
«R»*«Wr»Hoff«K^Virtt, WAtfP s t I O 
WKttBtt&©«fc5fcft»ft. p HP V -Sapporo £P 
st I IffflBr-rstl. 2kb, 4. 7kb> 5. 2kb<^)3* 
©DNA7^*>MC#*ns. pUC119S#B; 
Pst I tyWi&$:V)imn-->>/<*M Mc-JWJr»0 
COT?, HPVDNAi#tt2*ifilfOPst I*^f h«J#t? 

*t, pUCl 1 9 DNASfft^TtHP VDNA(D- 

as^te^fcfcoTa&scfc^asns, p 

HP V— Sapporo -R£Pst I T*EQK"3~-5<h 2. lkb, 
4. 3kb, 4. 7kb03*©DNA7^^>hfc»^ 
tt*. roiifcif-feSO^XS F*>6<6>4. 7kb7 
5^>h**«0ffiSnT^SO-C, ^n^HPVDN 
Art«B*6«0fflSn. ^X^HDNA^^: 
u^bfcWf,, ;i©2«©:75X5 H 
ftOPst I a>ffl»rtt«B-ao©*38«*A6ns, 

& (HI) . SftCOHPVDNAttHpal, Sal K 

»StVO>*6 0aiS^HPVDNAC!)«»r»HftJt<l! 
bfctt*. C©HPVttBEfcK«**lT^a£©HPV 
fe STtt* S ft ^ £ fc#WJ Lfc. T C CD H 

PVft HfUVififiTffl-C**. ^*S0!l2cr)^4 

ic^ Lfc*K3eo h p v 4 ffli**r ^rra umshxab 

[0 0 4 5] (3-3) ?D->ftLftHPVDNA 

Hl^U&WIH»**BHfc*^T, 1. 2kboop s t I 
•fH-fcE6RtfE7*«3»«d*n&i:^*nfc. 
"C (3-2) -Cft6n&y9X5 HpHPV-Sapporo 
*Pst IRtX HindIIlT?«IWU »6ti&l. 2kb08fr 
Jt£ (3-2) (C«bfc»ffitra«lCMl 3mp 1 9R 
FDNAOPst iRtf HindIHfflttK*^n-r:>jr 

S. (Henikoff, S K v->( Gene K 352 8*, 
IS3 5 IK (198 4) ) \zm\ *DS/-#X>X^ 
?l/->3>+yh (SBfitt) SJB^T, ffASffrW 
3' *«*6«*©fiS©DNA*«**Ufc*IMje*ft 

mhtz.* ^rcco^^x^ f& (3-2) tK«fcr;p 

aUttTttBLfca, fOl 0/zg£KpnI £XbaIT 



(11) #$¥5-19 2 200 

20 

LTJMIUfc. tne+y h+cDExoIII rtyyy-l 
0 0/tlCi6*U ExoIII *£V7-i?l M 1 £JD£ 

h+©V>ytf— >/ty 7r — lOOfi 
HClO/zl 1"o#U 5»«»C^ftS»U»^TK* 
K4*tt2 0 0tf (iftoft. C*l*6 5t5»IMW! 
LTEioIII XttUT— V*<km2#ft$>t, V>^H 

i0 ->X9U7-V2u 1 £}JD;L* 3 7*0 6 0#EJ6£i* 
DNA0*»*¥»fl:l/:fc. CO^cODNASr'b^-g 
ttSfe ^yh*©^l/;W77r-50MlW 
U #l//^#^M£j»*3 7tM 5#Rj£U S 
&DNA£ifitggLfco £<E>DNA£2 0 ti l OTEAy 
7r-l:i8*U >a>*y hAifcl 0 0 /z 1 

tB»2 0 m 1 *»JDU 1 e'CT-IftfiJSftffofc. 
Z1G>DNA*ISI«IM»& Xba IfcL-y h"C3 7^1 
J£j£i£±fi3 Otf 1BJM1093> 
t!^>hii;l/2 0 0 m 1 fc h7>X7t-^-^a> 

20 L, ^l/-MTy7-^««^tL Stlf:^- 
9&>0 *>&MV> 3 2 fl€r»jS»©Ao fc 2 XYT«»l: 
ttAIMf, 3 7lC-C5»IBSt5*«bfc. i§£&CO± 

*S5SLfcc C;nS:EcoRI-PstIT?«ISfLJE««(0- 

S&lilBlsfc. ZKBtt*. **®#A»rfr»l. 2kb© 
3' 0 0bp-l 0 0 Obp*«**Lfc, ^3 

c-ccflE>5*aaft^D->*«a*aA-c, *n&# 

*«±ftJ;D-*«DNA*«JlU Ml 3 v-#X> 

/to ti 5 lt, EJdaoejd#-93 6tr«*nsHi© 

1. 2kb^Pst I^)»f75^^>htti^, *tjlkb£0^ffi 
IWftSTfL MEJJSDNASIS (^SiS 
tt) T*P«fbfcilS*, HPVl 6DNA*5WiHPV 

3 1 TiNAOE6tK7^<DSimt^\Zt^n^- 

T S H P V O E 6 a E 7 i \*t&± Iw-ftf -5 1> 

^? ©Bft<, ^o*raffiHPvtt«u^3tfi?ai"r*o 

/Co C©*fb^afi?ffl*#-r5HPVftHPV-sapp 
oro ttiZLTz, £<DWIW$:7 $ ;m\zmmi>tz£Z 
5, Bl«gtt(O^§3ffil9C0^-^> , J-x^>y7U— 
AlC^LT, M$&I]H> (ATG) «#jfc3H> (TA 
A, TAG, TGA) , ^^^^«H P V 1 6 <OE 6^E 
7*w^<073y»EMfc0«W«fcD. E^soE^n 

s-^3 6ic*r7 5yBEW**«ufc. ^co^^«, 

DNAtt^>/^t«Hft»^Cy s -Cy s ^E^ 1 - 
7^1/f;^7Xh-Y^>/^g^f-7^ SE* 
5(7 OHPV16*HPV3 1©t»OtHa«ffafftW 
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21 

fc. 

[0 0 4 6] &K0H HPV-Sapporo ^PCRftt 

(4-1) ^M^7-fV-^^rc2SPCR^^ 

(3-2) WD-r>i^Wc^7^ KpHPV-Sa 
pporo lng£ (1-7) tBSt^T-p 1 6-1 
ipU-2 Rft«^ttpU-"OtpU-2Rftffl^T3 
Otf<£JM)l*PCR£fTT>fc. «fcl*PCR©g 
**0. 5/il^/M"7-pU-lMi:pU-2R^ 
ffl^Tl 5*<^;P©2*PCRSfTV^ 2 3 2bptf)ii 
£©*B»rH-««IHS*Ava I tr^O^J 

«Lfc«*, 1 8 6b P t4 6bp©«WA<*->rt*#&n 

it, AvaUCiSfflKtt, p HP V 1 6 , 18, 3 1, 
33, 52b, &tf5 8 ©itB»frfcttB»snfc*>o 
fc. LftjJtoT, Aval fc±*fflBrlC«kOHPV-Sapp 
oro *H5t-TS2:4:*t"C#&. 
[0 0 4 7] (4 - 2 ) Sft&ft:* U if* * I/*? H 

^7^fV-pU - lMtpU - 2Rfc±S*MB*«rt 
K, eWS©BM#£3 7 tC^-THPV -Sapporo 

»»&^o-^pSB-sft««« (i-i) 

35f«TflsJtLfc. (4-1) T^Jt2^PCR(Dii(i»f 
fr£ (1-6) tH«©*ftT, SpSB-SSffl^T 

HPV-Sapporo ©#IC H y hsWBfctU pHPVl 
6, 1 8, 3 1, 3 3, 5 2 b, 5 8 & *> (DmWSililZ 
ttKy h**Stl&A>ofc. Lfc^oT, pSB-S^D 

PV -Sapporo S»a»tU»fflTSCt36«"P#&. 

[0048] (4-3) hpvi o loftgmmmt 

(3-3) t?M6*iCl/&HPV-Sapporo OEQAXf 
E 7 {g«0>ffigfiEW 5HP V -Sapporo d&SWfc® 

^K^-rnti, HPV-Sapporo *PCRtt*ffl^T*9 

3 9IC^Ufc:/7^VHttDS-lRtfpS-2 

& 6 . H 



(12) »»V5- 1 9 2 2 0 0 

22 

RftSOMI (l-i) fcH«lc£*U ^ir^n^^ffi 
V>T (1-2) &H«^iSff«ffK HPV-Sapporo 
©1 4 2bp<B«#*J8«T*Cfc#'e*&. *&, SB?0 

»<deju#*i 4 o ic^-r^a-^p b s - 1 &mm\z& 

J«U Chtl^t (1-6) iH«KPyh/W7»J 
^>T*-S/3>*ffK HPV-Sapporo fcft&WKft 
tH-r*2:i3*«T?*&. p H P V 1 6 , 18, 3 1, 3 
3, 5 2 b, 5 8Ttt:/5>fvHt*pS-lRtfpS- 
2R*ffl^Tt>**ttBa6 6nr, 7D-7pBS-l 

[0 0 4 9] g)fcfl5 HPV*«-*HMl*yh©fts 

tt*4«0HPVS«Mfc 'lkffl-r*fc»0*yhtffrtb 
(S6SIW7) . lSfcPCRWBffl^'fV-il, 
TpU-ORtfpU-2R#ft2 0 jiMB«i:&SJ:3 

(aso) tufco mmz. v-pu- ims»p 

U- 2 R*^tf2*PCRBtt«HPV:^-f V-* 
30 (BSD , ^7<7-pU-3 1 BKtfpU-2RSt 
^^PCRfttefflMPV^-fT-* <C» 
l/fc. DNA^ajffi^D-^tbT, pBU-lStfp 
BU- 2*** 1 0 /iM««i&S£5fcTE/ty 
fcMKU »ttSHPV«ffl/fl:/n-:/« (D» £L 

• fc. nfttz, :/a-:/pBU-3**OAttfflHPV*- 

ma?U-79L (BSD , pSB-16**tfWtfflH 
PV16SW*ft«^D-^* (FJH) , p SB- 18*ft 
^»*ttSlHPVl 8 3S»»WyD-^« (G» ,.p 
S B - 3 1 S^OBffiBH P V 3 1 S»*«:/n-:/* 
50 (HM) , pSB-3 3S^tT»ttaHPV3 3ffl»* 
«7n-:/K (I» , pSB-S^tflttlHPV 
-Sapporo aW»»W^D-^« (J » £ffr£bfc<, * 
fc, ««WfrS*IHB*©«l»rA^->t:J;0HPV© 
$"rK>y*ff5&»fc* ^K>y«(WIHS*AvaII 
ft (K» , Rsalifc (L» , Bgllltt (MM) , A 
ccl« (N#J) , AvaTffi (0» *ff*Lfc. 
hfcffl^T, 2»«4tR|«fcHPV*iiB 

[0 0 5 0] 



A S3 l*PCR^7-ffi 2 0m 1 

20/iM pU-O (1m1x20(hI) 
20yM pU-2R 

BJ?I 2 &P C RSft^H P V t/^-f V-R 

2 0/iM pU-lM 20/£l 
20/zM pU-2R (1m1X20[5I) 

CSO 2*PC R&tt$!H P V V-« 

20/iM pU-3 IB 20/zl 
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(13) ft&S¥5-l 9 2 2 0 0 

23 24 

20uM p U— 2 R (1m1X20H) 
Dffl m^MH P V&Wffl^P-^ 

1 OmM pBU-1 2 Om 1 

IOmM pBU-2 (1 m 1 X 2 OH) 

1 0 /zM pBU-3 2 0 /il 

(U1X20B) 

Fffl «tt«HPVl 6«»jlW^a-y* 

1 0 MM pSB-16 2 0 u\ 

(ltf 1X200) 

[0 0 5 1] * * »71 

* 7 HPV*H-«H*y h 

G#J WfefflHPVl 8SW»»«^n-^« 

1 0 m .M pSB-18 2 0/il 

(lM 1X2 00) 

H» m&mu P V 3 i n-7i£ 

1 0 nM pSB-3 1 20m 1 

(ljx 1X2 00) 

i m mmn p v 3 3 s«a»^n-^* 

1 0 uU pSB-33 2 0/i 1 

(U1X2O0) 
J#J HttKHP-V-Sapporo ffl»a»^n-^« 

10 MM pSB-S 20/i 1 

(1/1 1X200) 

K#J $^ £>^ffl»J®»l£AvaIIffi 

lOa-yh/jLtl IOmI (0. 5/ilX2O0) 

L^ll £>^JB«H»*Rsa I ft 

10ar7h//il 10m 1 (0. 5m1X2 0[eJ) 

M#J ^-f K>ifffliWIB«l5BglII«E 

10azyh/jul IOmI (0. 5/ilX2O0) 

lOZZyhAl 10m I (0. 5m 1X2 0®) 
0#i K ^fflffiRBX Ava i m 

lOazyhAl IOmI (0. 5m1X20|o1) 
[0 0 5 2] Sa^TJ : ATAGGAGGGACCGAAAACGGT 21 

*Wa^D-^*ffl^*/W^U^>f >*«||H SB^fflS : «a)Wt (^DNA) 

IMSffiSfcioT, &HPV^-f fcf >^^fgfi!(CfT3 mm : TGCTAATTCGGTGCTACCTG 20 

d £#*bTIB tfo-ofz* E?V#*j} : 3 

H»0»] EJ!I»# : l E#[0>&£ : 20 

e^jcos^ : 21 &m<om : 

EJ9wffl:«K ^(Oft: 1 *JB 

$S<£>& : 1 h*Dy- : 

h # n 5>- : itStf EHOflHH : ffiO&SS (^D N A) 

EM<oa«:te©*K (^riEDNA)' 50 fflffl : CCTACACTGCTGGACAACAT 20 
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(14) 



5-192200 



25 

EW## : 4 
EW<Z>;g£ : 20 

mmnrn : mm 
m<o§k: i*m 

h#D5>-:|t«tt 

EWOQS : ffi<7>&& (-&JSDNA) 
EH : GAGCAATTAGTAGACAGCTC 20 
E#J§*t : 5 
EW<Z>g£ : 21 

fiascos; : m 

ffi©&: l; 

iBJ9©»B : (^DNA) 
EH : AGAGGAGGGACCGAAAACGGT 21 

eai#* : 6 

EJd©«* : 20 
EW©3I : ttlfe 
mo&; l; 

E^OSM : ttotttt (-njsKDNA)- 
EW : TGTTAATTCGTTGTTACCTG 20 
E#IS*t : 7 
EJtl©** : 20 

mmvm : «K 

1*« 

En^flH : ttcE>«S (-&JSDNA) 
E£fl : CTTACACTGCTGGACAACAT 20 
EH»e : 8 
E#J©fi£ : 20 

83<Z>&: l: 

EW©a«:«©«K te^DNA) 
ffi^I : GAGCAATTAGAAGACAGCTC 20 
E3*J#^ : 9 
E8I0SS : 21 
E WO* : 4W 
l*tt 

EM©«»:ffi©#B* 0&J5&DNA) 
EJd : AAGGGCGTAACCGAAATCGGT 21 
E J»J*^ : 10 
EWOfiS : 20 
E?tl©ffl : ftS 
«t©&: l: 

E#l0>Sfii : <fi©&& (o'JSDNA) 
EH : TGTCAAAAGCCACTGTGTCC 20 
E#l##' : 11 



25 



EWOftS : 29 
EflKBS : t«K 
«S©«: l*K 

E*I©aS : m<Dm& (^JSDN A) 
EW : TTAGATTTGCAACCAGAGACAACTGATCT • 29 
: 12 

mm<D&% : 2p 

EW©£! : m& 
10 gg©»: l#$g 

E#f©SS : ffi©«8 (-&J&DNA) 
E#I : GAGCAATTAAATGACAGCTC 20 
EHS^ : 13 
EW0SS : 21 
EH©S : Kit 
gtco& : 1 *m 

mm<Dmm:Mv>mm <^i*dna) 

20 E3W : AAGGGAGTAACCGAAAACGGT 21 
EJ98W : 14 
EJH©SS : 20 

l#Sg 
h^ny» : MM* 
E?l©agi : ffi©Ut (§*DNA) 
S9i : TGCCAGAAACCGTTGAATCC 20 
EW#* : 15 
EW©fiS : 20 
50 EaiaShMt 
8l©»: 1*« 

EW©««:ffi©8fflfc (MDNA) 
EW : GAGCAATTAAGCGACTCAGA 20 
E^l## : 16 
E?J©&2 : 21 
EW©1H : 

h#D3>-:l*»R 
40 EH0>ae : ffi©KK (S*DNA) 
EW : TAGGGAGTGACCGAAAGTGGT 21 
E3Wft# : 17 
E*J©ft2 : 20 
EW©ffl : &SS 

EJ!I0>SHH : fl!3©&® (MHNA) 
EH : TGTCAAAGACCGTTGTGTCC 20 
ER*# : 18 
50 EW©gS : 29 
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27 

m<D& : 1 

h#P^-:lS«* 

E^JOS®:ffi©SK (^DNA) 

E#J : TTAGATTTGCAACCTGAGGCAACTGACCT 29 

mmn : 19 

E*l0>ftS : 20 
E#I<Z>*J : MB 

E*!®aS : (^DNA) 
gB^J : GAGCAATTACCCGACAGCTC 20 
E**J#^ : 20 
EJBG>fi3 : 21 
E3I0S : 
flflDft : 1*M 
h#P5>-:fi»R 
EWO«i : ffiOSK (nJSEDNA) 
EW : TAGGGTGTAACCGAAAGCGGT 21 
E^J#^ : 21 
E#J0>;g£ : 20 
mmv>M : ttll 
: 1 *«g 
h#P$*-:MMK 
EW<0«R : (-gj&DNA) 
EM : TGTCAAAGACCTTTGTGTCC 20 
E#J## : 22 
E^IcDg^ : 29 

ssmom : ttlt 

«S<a»:l#$g 

E^JcoSjg : ffi<7)^K (MDNA) 
E#f : TTAGATTTATATCCTGAACCAACTGACCT 29 
EMS# : 23 
EMOg£ : 20 

m\<»m : «K 

EJfl®8« : (-&JEKD N A) 

EM : GAGCAATTAAGTGACAGCTC 20 
E«l## : 24 
EiW<7>ft3 : 20 
EM09 : tm 

E9J4>fl« : «<Z>8flK (-&/SDNA) 
EM : AGGGAGTGACCGAAAACGGT 20 
EM#*§ : 25 
EWOfiS : 21 

smam : tsss 



(15) 4$BB¥5- 1 9 2 2 0 0 

28 

h#PS>-:£»R 

EMC>a$l : fifiOSK (-aJBSDNA) 

EM : AAGGGCGTAACCGAAATCGGT 21 

EM## : 26 

EMCDgS : 20 

mwm : SBt 
flag: 1*® 

W EMoa^:ffi<£>&8 (^figDNA) 
EM : TGCTAATTCGGTGCTACCTG 20 
EM#*f : 27 

mmv&z : 20 
em^h : mm 

s ficoft: 1*® 

EM0>a£:tt0>Wft (6UDNA) 
EM : TGTCAAAAACCGTTGTGTCC 20 
EW«# : 28 
20 EMCDfiS : 20 
EM<oS!:&« 
ttttft: 1*« 
h#py-:B»R 
EM®a£:fl0WR (-&JBKDNA) 
EM : GAGCTGTCGCTTAATTGCTC 20 
EW«* : 29 

mmvmz : 29 

EM<Z>9 : got 
«Sco^c: 1MB - 
30 M*P$;-:it»R 

EMoa?® : fifi<Z>&& te^DNA) 
EM<7>#®: 1 9#g(Z)Ntei 
EM : TTAGATTTRCAWCCTGARNCAACTGACCT 29 
EW#*t : 30 
EMOg£ : 29 
EMcoS : KK 
l*fl 

miomm : (^dnaj 

49 EM : GAGCCCCAAAATGAAATTCCGGTTGACCT 29 
EM## : 31 

EM<Dg£ : 20 
EM09 : 
SJO* : 1 #» 

EW<7>ajH : O&J&DNA) 
EM : CCTACACTGCTGGACAACAT 20 
EW#* : 32 
EMO&S : 20 

50 EBiaahWft 
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(16) 



5-1 92200 



29 

1*« 

SM : CAGATCATCAAGAACACGTA 20 
: 33 

&m<D&2 : 20 

emcos : 

m<D&: l: 

EM^SSi : ffiO&gg (&UDNA) 
EM : AACCGAGCACGACAGGAACG 20 
EM»t : 34 

mmo&z : 20 

EMCOI! : gflt 



10 



1 

EM : GAGAAGACCTCGTACTGAAA 
E8*# : 35 
EMOftS : 20 

EM: 



20 



EMOS : 

1*SS 

EH®M:tt4>Wtt O&fcDNA) 
EM : CTGCACTGTGACGTGTAAAA 20 
EM#^ : 36 
EM4>g$ : 1023 

mmom : ass 

2*® 

EM©WH : Genomic DNA 
EM<2#gt : 

250-696 E CDS (E6fiMD 
702-998 E CDS (E7fi«) 
337-348 S Cys-Cys ^-7 
436-447 S Cys-Cys ^-7 
876-887 S Cys-Cys 7 
975-986 S Cys-Cys ^—7 

762-815 s h-vsa^ 



^-7 



TCCTGCCAAC TTTAAGTTGA AACATGCATG TAAAACATTA CTCACTGTAT TACACATTGT 
TATATGCACA CAGGTGTGTC CAACCGAm GGATTACAGT TTTATAAGCA TTTCTTTTTA 
TTATAGTTAG TAACAATTAT CCCTATAAAA AAAACAGGGA GTGACCGAAA ACGGTCGTAC 
CGAAAACGGT TGCCATAAAA GCAGAAGTGC ACAAAAAAGC AGAAGTGGAC AGACATTGTA 
AGGTGCGGT 

ATG ITT CAG GAC CCA GCC GAA AGA CCC TAC AAA CTG CAT GAT TTG 
Met Phe Gin Asp Pro Ala Glu Arg Pro Tyr Lys Leu Eis Asp Leu 
15 10 15 

TGC AAC GAG GTA GAA GAA AGC ATC CAT GAA ATT TGT TTG AAT TGT 
Cys Asn Glu Val Glu Glu Ser He His Glu He Cys Leu Asn Cys 

20 25 30 

GTA TAC TGC .AAA CAA GAA TTA CAG CGG AGT GAG GTA TAT GAC TTT 
Val Tyr Cys Lys Gin Glu Leu Gin Arg Ser Glu Val Tyr Asp Phe 

35 40 45 

GCA TGC TAT GAT TTG TGT ATA GTA TAT AGA GAA GGC CAG CCA TAT 
Ala Cys Tyr Asp Leu Cys He Val Tyr Arg Glu Gly Gin Pro Tyr 

50 55 60 

GGA GTT TGC ATG AAA TGT TTA AAA TTT TAT TCA AAA ATA AGT GAA 
Gly Val Cys Met Lys Cys Leu Lys Phe. Tyr Ser Lys He Ser Glu 

65 70 75 

TAT AGA CGG TAT AGA TAT AGT GTG TAT GGA GAA ACG TTA GAA AAA 
Tyr Arg Arg Tyr Arg Tyr Ser Val Tyr Gly Glu Thr Leu Glu Lys 

80 85 90 

CAA TGC AAC AAA CAG TTA TGT CAT TTA TTA ATT AGG TGT ATT ACA 
Gin Cys Asn Lys Gin Leu Cys His Leu Leu He Arg Cys He Thr 

95 100 105 

TGT CAA AAA CCG CTG TGT CCA GTT GAA AAG CAA AGA CAT TTA GAA 
Cys Gin Lys Pro Leu Cys Pro Val Glu Lys Gin Arg His Leu Glu 
110 115 120 



60 
120 
180 
240 
249 
294 



339 



384 



429 



474 



519 



564 



609 
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GAA AAA AAA CGA 
Glu Lys Lys Arg 

TGT ATG TCC TGT 
Cys Met Ser Cys 

ATG CAT GGA GAA 
Met His Gly Glu 
1 

GAA CCC GAG GCA 
Glu Pro Glu Ala 

AGC TCA GAG GAG 
Ser Ser Glu Glu 

GCA AAA CCA GAC 
Ala Lys Pro Asp 

AAA TGT GAG GCG 
Lys Cys Glu Ala 

GAC ATA CGT AAA 
Asp He Arg Lys 

GTG TGC CCC GGC 
Val Cys Pro Gly 

m$mn : 37 

EflKBfiS : 19 

m\om : mm 

BM0WH:fiOWK (£jg&DNA) 
mm : GTTGGAAACCAACACGTAG 19 
B#I#*t : 38 
EWWfi* : 21 

mmom : mm 

m<D& : 1 *8 

E^J0>ffl$ : ffiCD&K (£j£DNA) 
E#! : AACGGTCGTACCGAAAACGGT 21 
E#f## : 39 
E**Jtf>;g2 : 19 



(17) 

TTC CAT AAC ATC GGT GGA CGG TGG ACA GGT CGG 
Phe His Asn He Gly Gly Arg Trp Thr Gly Arg 
125 130 135 

TGG AAA CCA ACA CGT AGA GAA ACC GAG GTG TAATC 
Trp Lys Pro Thr Arg Arg Glu Thr Glu Val 
140 145 
ATA ACT ACA TTG CAA GAC TAT GTT TTA GAT TTG 
He Thr Thr Leu Gin Asp Tyr Val Leu Asp Leu 
5 10 15 

ACT GAC CTA TAC TGT TAT GAG CAA TTG TGT GAC 
Thr Asp Leu Tyr Cys Tyr Glu Gin Leu Cys Asp 

20 25 30 

GAG GAA GAT ACT ATT GAC GGT CCA GCT GGA CAA 
Glu Glu Asp Thr He Asp Gly Pro Ala Gly Gin 

35 40 45 

ACC TCC AAT TAT AAT ATT GTA ACG TCC TGT TGT 
Thr Ser Asn Tyr Asn He Val Thr Ser Cys Cys 

50 55 60 

ACA CTA CGT CTG TGT GTA CAG AGC ACA CAC ATT 
Thr Leu Arg Leu Cys Val Gin Ser Thr His He 

65 70 75 

TTG GAA GAT TTA TTA ATG GGC ACA TTT GGA ATA 
Leu Glu Asp Leu Leu Met Gly Thr Phe Gly He 

80 85 90 

TGT TCA CAG AGA GCA TAATCTACAA TGGCTGATCC TGCAG 
Cys Ser Gin Arg Ala 

95 



5-192200 
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654 



701 



746 



791 



836 



881 



926 



971 



1023 



mw®. : mm 

m<D&: 1*0 
30 h#P$>- 

mmv>wm : momm <-&«dna) 

BB^J : TCTTCTACCTCGTTGCACA 19 

m#mn : 40 

EW0fiS : 27 

mmnm : mm 

m<»$k: 1 

mmomm : m<omm c&j&dna) 

: AAGTGGACAGACATTGTAAGGTGCGGT 27 

40 
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(18) 



5-192200 



1.4 


6.6 


3.2 


4.8 


3.6 


4.3 


3.6 


4.4 


1.2 


4.7 


2.1 


3.4 


4.1 




0.6 


7.4 


6.2 


1.8 * 



B&ooHX 

SqoKX 
Blue II 

EQpal 
pati 
SacI 
EEphI 
Xbol 



(72)89J# IBS X* 

4H8iift«**ftBnajimr i - 1 - 1 - 

510 



(72)§g?g# m& am a 

itWWL«*+*Kfflirfi STB 6 -25 
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